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(54) CONNECTOR AND ELECTRICAL CONNECTION BOX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently protect another electronic 
device from heat radiation of a control device by connecting the control 
device to an electric current circuit through a first connecting member and 
connecting the control device to a control circuit througha second 
connecting member. 

SOLUTION: An electric field effect transistor(FET) 18 and a heat radiating 
plate 24 are integrally connected to each other in a state where a heat 
radiating part 31a of the FET 18 and the heat radiating plate 24 make 
contact with each other. As an electric current which is the same as an 
electric current flowing in a bus bar circuit flows in the FET 18, heat 
radiation takes place in the FET 18. As the FET 18 is arranged at a position 
between a bus bar substrate 13 and an electronic circuit substrate 14 in a 
state of being separated from both of the substrates 13, 14 in an electrical 
connection box and the heat radiating plate 24 making contact with a heat 
radiating part 31a of the FET 18 is in a state of being exposed outside of a 
connector housing 26, heat radiating work of this FET 18 is high, and it is 
possible to prevent its radiated heat from badly influencing upon each of 
electronic devices on the electronic circuit substrate 14. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A connector characterized by incorporating at one the 1st connection material for connecting a control device 
and this control device for controlling current which flows a current circuit in the above-mentioned current circuit, and 
the 2nd connection material for connecting the above-mentioned control device to a control circuit which controls 
actuation of this device in connector housing. 

[Claim 2] A connector characterized by having formed a radiator in the above-mentioned control device, and exposing 
this radiator to the exterior of the above-mentioned connector housing in a connector according to claim 1. 
[Claim 3] A connector characterized by having formed a radiator in the above-mentioned control device, and having 
connected with the radiator concerned radiator material which has bigger surface area than this radiator in a connector 
according to claim 1 , and exposing this radiator material to the exterior of the above-mentioned connector housing. 
[Claim 4] A connector characterized by making a cooling element which cools the above-mentioned radiator in a 
connector according to claim 3 by carrying out heat transfer compulsorily towards radiator material from the above- 
mentioned radiator between a radiator of the above-mentioned control device, and the above-mentioned radiator 
material intervene. 

[Claim 5] A connector characterized by including in one connection material for cooling which connects the above- 
mentioned cooling element to the above-mentioned connector housing in a control circuit of the 2nd circuit board of the 
above in a connector according to claim 4. 

[Claim 6] A connector characterized by connection material of the above 1st and the 2nd connection material having 
turned to an opposite direction mutually in a connector according to claim 1 to 5. 

[Claim 7] A connector characterized by making a separator which consists of an insulating material among two or more 
1st connection material intervene in a connector according to claim 6. 

[Claim 8] An electric junction box characterized by arranging the above-mentioned control device in a location between 
the 1st circuit board of the above, and the 2nd circuit board while having the 1st circuit board in which a current circuit 
was included, a control device for controlling current which flows the above-mentioned current circuit, and the 2nd 
circuit board in which a control circuit which controls actuation of this control device was included. 
[Claim 9] an electric junction box according to claim 8 — setting — the 1st circuit board of the above, and the 2nd circuit 
board — abbreviation, while making it estrange mutually and arranging in the parallel condition A control device with 
which a control terminal connected with two or more energization terminals connected to a current circuit of the 1st 
circuit board of the above in a control circuit of the 2nd circuit board of the above projects in the opposite direction 
mutually An electric junction box characterized by arranging among both substrates in the condition that the above- 
mentioned energization terminal turns to a circuit board side of the above 1st, and sense and the above-mentioned 
control terminal turn to a circuit board side of the above 2nd. 

[Claim 10] An electric junction box characterized by connecting radiator material with larger surface area than this 
radiator with a radiator of the above-mentioned control device in an electric junction box according to claim 8 or 9. 
[Claim 1 1] An electric junction box characterized by connecting common radiator material prolonged in a radiator of 
these control devices at the 2nd circuit board of the above, and abbreviation parallel in an electric junction box 
according to claim 10 while installing two or more control devices between the 1st circuit board of the above, and the 
2nd circuit board. 

[Claim 12] An electric junction box characterized by making a cooling element which cools a radiator in an electric 
junction box according to claim 10 or 1 1 by carrying out heat transfer compulsorily towards radiator material from the 
above-mentioned radiator between a radiator of the above-mentioned control device, and the above-mentioned radiator 
material intervene. 

[Claim 13] An electric junction box characterized by including a cooling control section which controls actuation of the 
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above-mentioned cooling element based on temperature detected by this temperature detection means in the 2nd circuit 
board of the above while having a temperature detection means to detect temperature of the above-mentioned control 
device, or temperature corresponding to this, in an electric junction box according to claim 12. 

[Claim 14] The 1st circuit board in which a current circuit was included, and a connector according to claim 1 to 7 into 
which a control device for controlling current which flows the above-mentioned current circuit was built, An electric 
junction box characterized by having had the 2nd circuit board in which a control circuit which controls actuation of the 
above-mentioned control device was included, having connected the. above-mentioned current circuit to the 1st 
connection material of the above-mentioned connector, and connecting the above-mentioned control circuit to the 2nd 
connection material of the above-mentioned connector. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the connector and electric junction box which 

are used for the wire harness for automobiles etc. 

[0002] 

[Description of the Prior Art] An example of the circuitry in the conventional electric junction box is shown in drawin g 
17 . In drawing, the bus bar substrate (the 1st circuit board) 90 and the electronic-circuitry substrate (the 2nd circuit 
board) 92 are arranged on abbreviation parallel, and the connector 94 is interposed between both the substrates 90 and 
92 comrades. 

[0003] A power circuit etc. is connected to the bus bar circuit (current circuit) included in the bus bar substrate 90 
through the electric wire of **** etc., and comparatively big current is passed by this bus bar circuit in it. On the 
electronic-circuitry substrate 92, FET (field-effect transistor)96, the gate signal input circuit which inputs a gate signal 
(control signal) into the gate terminal of this FET96 are carried. And the energization terminal (a source terminal and 
drain terminal) of the above FET 96 is connected to the above-mentioned bus bar circuit through the flow section in the 
above-mentioned connector 94, and the current which flows the above-mentioned bus bar circuit is controlled by the 
gate signal inputted into this FET96. 

[0004] Thus, although current equivalent to the current which flows a bus bar circuit is passed between the source drains 
of the above FET 96, this current is remarkably large compared with the current which flows the control circuit of the 
electronic-circuitry substrate 92, and, therefore, the calorific value of FET96 becomes very large compared with the 
electron device mounted on the same electronic-circuitry substrate 92. Then, while carrying out exposing some 
energization terminals on the surface of FET96 etc. that this FET96 should be cooled effectively and forming a radiator 
conventionally, means like the illustration to this radiator to connect the heat sink 98 of a large area comparatively are 
taken. 
[0005] 

[Problem(s) to be Solved by the Invention] With the above-mentioned configuration, since FET96 is directly mounted 
on the circuit board 92, propagation and a possibility of doing a bad influence at actuation of these devices are in other 
electron devices with which the heat released out of FET96 was mounted on the same electronic-circuitry substrate 92. 
[0006] This invention aims at offering the connector and electric junction box which can protect other electron devices 
from thermolysis of control devices including FET effectively in view of such a situation. 
[0007] 

[Means for Solving the Problem] As above-mentioned The means for solving a technical problem, this invention 
incorporates at one the 1st connection material for connecting a control device and this control device for controlling 
current which flows a current circuit in the above-mentioned current circuit, and the 2nd connection material for 
connecting the above-mentioned control device to a control circuit which controls actuation of this device in connector 
housing. 

[0008] According to this connector, while connecting that control device to a current circuit through the 1st connection 
material, current of a current circuit is controllable by this control device, controlling actuation of a control device by 
this control circuit by connecting the above-mentioned control device to a control circuit through the 2nd connection 
material. In this condition, since it is in a location where the above-mentioned control device separated from the above- 
mentioned control circuit, it prevents telling heat released out of a control device directly to other electron devices on 
the above-mentioned control board etc. unlike structure of mounting the above-mentioned control device on a control 
board like before. 
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[0009] In this connector, if a radiator is formed in the above-mentioned control device and this radiator is exposed to the 
exterior of the above-mentioned connector housing, heat can be more efficiently radiated in heat with which a control 
device emits a control device compared with structure conventionally which is mounted on a control board, and that 
fault temperature up can be prevented. 

[0010] Moreover, if radiator material which has bigger surface area than a radiator of the above-mentioned control 
device is connected with the radiator concerned and this radiator material is exposed to the exterior of the above- 
mentioned connector housing, a thermolysis operation from this control device will be raised further. 
[001 1] Although the above-mentioned radiator material may be directly contacted to a radiator of the above-mentioned 
control device, if a cooling element which cools a radiator by carrying out heat transfer compulsorily towards radiator 
material from the above-mentioned radiator among these is made to intervene, thermolysis from a radiator can be 
promoted further. 

[0012] Furthermore, when connection material for cooling which connects the above-mentioned cooling element to a 
control circuit of the 2nd circuit board of the above is included in one and a cooling element and a control circuit were 
connected to the above-mentioned connector housing through this connection material for cooling, it was also able to be 
said that actuation of a cooling element was controlled using this control circuit. 

[0013] As for connection material of the above 1st, and the 2nd connection material, it is desirable that these have 
turned to an opposite direction mutually. Thereby, an activity which connects a control device to both sides of a current 
circuit and a control circuit becomes easy, and wiring structure also becomes easy. 

[0014] It can avoid more certainly that energization terminals short-circuit by making a separator which consists of an 

insulating material intervene among the above-mentioned energization terminals in that case. 

[0015] Moreover, this invention is the electric junction box which arranged the above-mentioned control device in a 

location between the 1st circuit board of the above, and the 2nd circuit board while being equipped with the 1st circuit 

board in which a current circuit was included, a control device for controlling current which flows the above-mentioned 

current circuit, and the 2nd circuit board in which a control circuit which controls actuation of this control device was 

included. 

[0016] In this configuration, since a semiconductor device is arranged among both substrates, compared with structure, 
it is easy to radiate heat from a semiconductor device conventionally by which this semiconductor device is mounted on 
the 2nd circuit board, and that fault temperature up is avoided. Moreover, telling heat released out of this semiconductor 
device directly to an electron device of the 2nd circuit board etc. can also be prevented. And since a semiconductor 
device is originally arranged among both substrates that are carrying out mutual alienation, it does not need to enlarge 
the whole electric junction box, and connection between a semiconductor device and both substrates is also easy for it. 
[0017] especially - the 1st circuit board of the above, and the 2nd circuit board — abbreviation — as the above- 
mentioned semiconductor device, when making it estrange mutually and arranging in the parallel condition If that to 
which a control terminal connected with two or more energization terminals connected to a current circuit of the 1st 
circuit board of the above in a control circuit of the 2nd circuit board of the above projects in the opposite direction 
mutually is used Connection with a circuit included in each terminal and each substrate of this semiconductor device 
can be simply performed by arranging a semiconductor device among both substrates, where it turned that energization 
terminal to a circuit board side of the above 1 st and the above-mentioned control terminal is turned to a circuit board 
side of the above 2nd. 

[001 8] Moreover, if radiator material with larger surface area than this radiator is connected with a radiator of the 
above-mentioned semiconductor device, a thermolysis operation from this semiconductor device will be raised further. 
[0019] Although neither a configuration of this radiator material nor especially arrangement is asked, while installing 
two or more semiconductor devices between the 1st circuit board of the above, and the 2nd circuit board If common 
radiator material prolonged in the 2nd circuit board of the above and abbreviation parallel is connected with a radiator of 
these semiconductor devices, using effectively space inserted into both substrates, radiator material of a large area can 
be introduced without making the whole electric junction box enlarge, and the part thermolysis operation can be 
promoted further. Moreover, since thermolysis of two or more semiconductor devices by common radiator material can 
be promoted, components mark are also reduced compared with a case where radiator material is allotted for every 
semiconductor device. Furthermore, since the above-mentioned radiator material will be in a wrap condition from one 
side about the 2nd circuit board of the above, it also becomes possible to make this radiator material serve a double 
purpose as shield material of the 2nd circuit board. 

[0020] Although the above-mentioned radiator material may be directly contacted to a radiator of the above-mentioned 
semiconductor device, if a cooling element which cools a radiator by carrying out heat transfer compulsorily towards 
radiator material from the above-mentioned radiator among these is made to intervene, thermolysis from a radiator can 
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be promoted further. 

[0021] Although un-arranging [ that dew condensation occurs on the surface of this semiconductor device ] may arise 
here when cooling of a semiconductor device is unnecessary (at for example, the time of un-operating), it carries out 
that a cooling element operates etc. and a semiconductor device is supercooled Like a Peltier device, by supply current 
from the outside etc., when the above-mentioned cooling element is an element in which actuation control is possible, 
while it is equipped with a temperature detection means to detect temperature of the above-mentioned semiconductor 
device, or temperature corresponding to this By including a cooling control section which controls actuation of the 
above-mentioned cooling element based on temperature detected by this temperature detection means in the 2nd circuit 
board of the above, proper temperature control corresponding to the actual condition can be performed. 
[0022] Although you may make it arrange the above-mentioned semiconductor device among both substrates 
independently, said each connector is used, i.e., assembly operation of the whole electric junction box becomes easy by 
connecting the above-mentioned current circuit to the 1st connection material of this connector, and connecting the 
above-mentioned control circuit to the 2nd connection material of the above-mentioned connector. 
[0023] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained based on drawing 1 - 
drawing 7 . 

[0024] The electric junction box 10 shown in d rawin g 1 is equipped with the lower case 1 1 and the upper case 12. 
Engagement section 1 lb is formed in side wall 1 la of a lower case 11, engagement section 12b is formed in side wall 
12a of an upper case 12, and both the cases 1 1 and the connection condition of 12 comrades are held by engagement of 
both engagement section 1 lb and 12b. 

[0025] The bus bar substrate 13 is arranged on the above-mentioned lower case 11. Much tab 13a has started from this 
bus bar substrate 13 to the upper part. A power circuit etc. is connected to the bus bar circuit (current circuit) included in 
this bus bar substrate 13 through the electric wire of **** etc., and comparatively big current is passed by this bus bar 
circuit in it. 

[0026] Rather than the above-mentioned bus bar substrate 13, two or more stanchion 1 lc which projects up further is set 
up by the periphery section of a lower case 11, and the electronic-circuitry substrate 14 is supported by such stanchion 
1 lc. namely, this electronic-circuitry substrate 14 ~ the above-mentioned bus bar substrate 13 and abbreviation - it is in 
an parallel condition and is supported by the location estranged from this bus bar substrate to the upper part. Many 
electron devices 15 are mounted in this electronic-circuitry substrate 14, and the control circuit which inputs a gate 
signal into below-mentioned FET18 with these electron devices 15 is constituted. 

[0027] And the connector 16 as shown in drawing 2 - drawing 6 is interposed between this electronic-circuitry substrate 
14 and the above-mentioned bus bar substrate 13. This connector 16 is equipped with the above FET 18 and the gate 
splicing fitting (2nd connection material) 20 which are a control device, the drain splicing fitting (1st connection 
material) 21, the source splicing fitting (2nd connection material) 22, and a heat sink 24, and these whole is included in 
the connector housing 26 made of resin by one with mold shaping. 

[0028] The connector housing 26 is prolonged in the periphery section of the electronic-circuitry substrate 14, and 
parallel, and the upper limit section is crooked in the electronic-circuitry substrate 14 side, a part for and this flection - 
the two forks in which the side to the plug of the periphery section of the above-mentioned electronic-circuitry substrate 
14 is possible - clip section 26a of a ** is formed. 

[0029] The semiconductor chip 28 which is an FET main part, a gate terminal (control terminal) 30, the drain terminal 
(energization terminal) 31, and the source terminal (energization terminal) 32 are covered with the housing 34 made of 
resin, and FET1 8 can be manufactured with mold shaping etc., as shown in drawin g 7 (a) - (c). 
[0030] The above-mentioned gate terminal 30 and the source terminal 32 are joined by the side ( drawin g 7 (b) right 
lateral) of the same side in the above-mentioned semiconductor chip 28, and the above-mentioned drain terminal 31 is 
connected to the side of this and the opposite side. The portion joined by the above-mentioned side in this drain terminal 
3 1 is set to radiator 3 1 a which has an area equivalent to the side concerned, and this radiator 3 1 a has exposed it to the 
side of the above-mentioned housing 34. 

[0031] Furthermore, as a feature of this FET18, among the three above-mentioned terminals 30-32, only the gate 
terminal 30 was prolonged in the upper part from the above-mentioned semiconductor chip 28, and it has projected from 
the upper surface of housing 34 to the upper part, and remaining drain terminals 3 1 and source terminals 32 were caudad 
prolonged in abbreviation parallel in the condition of having ranked with right and left mutually, and are caudad 
projected from the inferior surface of tongue of housing 34 in it, respectively. 

[0032] The gate splicing fitting 20 is arranged on the upper part of a connector 16, and the lower limit of this gate 
splicing fitting 20 is connected with the gate terminal of the above FET 18. the upper part of this gate splicing fitting 22 
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— the side — being crooked — a part for that point — clip section 26a of the above-mentioned connector housing 26 — the 
same — the two forks (namely, the side to a plug is possible for the electronic-circuitry substrate 14) which can pinch the 
periphery section of the above-mentioned electronic-circuitry substrate 14 from the upper and lower sides — clip section 
20a of a ** is formed, and the conductor which constitutes the control circuit of this electronic-circuitry substrate 14 
after this clip 20a has pinched the periphery section of the electronic-circuitry substrate 14 — partial 14a contacts the 
above-mentioned clip section 20a, and the above-mentioned control circuit is electrically connected to the gate terminal 
30 of FET1 8 through the gate splicing fitting 20. 

[0033] The drain splicing fitting 21 and the source splicing fitting 22 are making mutually the same configuration and 
the configuration which is specifically prolonged up and down and has the engagement section of a female mold to the 
vertical both ends, the lower limit section of the drain terminal 31 of the above FET 18 is inserted in the upper limit 
section of the drain splicing fitting 21, and the lower limit section of the source terminal 32 is inserted in the upper limit 
section of the source terminal 22. 

[0034] Between both the splicing fitting 21 and 22 comrades, the separator 36 which consists of an insulating material 
intervenes. The whole is unified by mold shaping and, as for these splicing fitting 21 and 22 and a separator 36, the 
insulation of both the splicing fitting 21 and 22 comrades is secured by mediation of this separator 36. And these tab 13a 
is connected to the above-mentioned drain terminal 31 and the source terminal 32 according to an individual through 
each splicing fitting 21 and 22 by inserting suitable tab 13a in the above-mentioned bus bar substrate 13 in the lower 
limit section of both the splicing fitting 21 and 22 from a lower part. That is, FET 18 is incorporated all over a bus bar 
circuit. 

[0035] A heat sink 24 is fabricated with the material excellent in conductivity, such as aluminum, and has the 
configuration prolonged at a horizontal to the size of the connector housing 26 and an abbreviation EQC. And after the 
surface of this heat sink 24 has been exposed to the lateral surface (the side of the electronic-circuitry substrate 14 and 
the opposite side; drawing 2 right lateral) of the connector housing 26, this heat sink 24 is also included in the connector 
housing 26. Protruding line 24a of a large number prolonged horizontally is formed in the surface of this heat sink 24, 
and, thereby, the heat sinking plane product of a heat sink 24 is increased. 

[0036] Crevice 24b is formed in the medial surface of this heat sink 24, and by inserting in this crevice 24b one flank 
(flank of the side which radiator 31 of drain terminal 31a a has specifically exposed) of the housing 34 of FET18, after 
radiator 31a of FET 18 and a heat sink 24 have contacted, these FET 18 and a heat sink 24 are combined with one. 
[0037] Next, an operation of this electric junction box 10 is explained. 

[0038] There are some bus bar circuits which were included in the bus bar substrate 13 and into which comparatively 
big current is inputted through the electric wire of **** etc. The middle, the comparatively big current passed in this 
circuit flows in order of source terminal 32 -> semiconductor chip 28 -> drain terminal 3 1 -> drain splicing fitting 21 -> 
tab 13a of tab 13a-> source splicing fitting 22 ->FET18 shown in drawin g 2 - drawin g 6 , and is outputted from a bus 
bar circuit. On the other hand, a gate signal is inputted into the gate terminal 30 of the above FET 1 8 through the gate 
splicing fitting 20 from the control circuit included in the electronic-circuitry substrate 14, and the amount of 
energization between the source-drains in the above FET 18 is controlled by this gate signal. 

[0039] Thus, since current equivalent to the current which flows a bus bar circuit flows to FET 18, pyrexia takes place to 
FET18. Since FET 18 was conventionally mounted on the electronic-circuitry substrate 14 with other electron devices 
here, Although sufficient thermolysis operation had a possibility that the heat which is hard to be obtained and this 
FET 18 emits might get across to other electron devices, and might have a bad influence also on the engine performance 
of these electron devices even if it connected the heat sink etc. with this FET 18 With the electric junction box 10 shown 
in drawin g 1 - drawing 7 , after FET1 8 has separated from the both sides of the bus bar substrate 13 and the electronic- 
circuitry substrate 14, it is allotted to the location between both the substrates 13 and 14 comrades. Since the heat sink 
24 in contact with radiator 31a of FET 18 is in the condition of having exposed to the way outside the connector housing 
26, a thermolysis operation of this FET 18 is high, and it can prevent that released heat having a bad influence on each 
electron device on the electronic-circuitry substrate 14. And since both the substrates 13 and 14 are arranged in the 
condition of having estranged mutually from the first, although FET 18 is arranged among these, it is not necessary to 
enlarge especially the electric junction box 10. 

[0040] The gestalt of the 2nd operation is shown in drawin g 8 . Although the heat sink 24 which turned radiator 3 la of 
FET 18 to the lateral surface of a connector 16, and was connected with this radiator 31a is exposed to the above- 
mentioned lateral surface with the gestalt of said 1st operation, with the gestalt of this 2nd operation, the above- 
mentioned radiator 31a was turned to the medial surface of a connector 16, and the heat sink 24 connected with this heat 
sink 3 la is turned to the above-mentioned medial surface. 

[0041] Thus, what is necessary is to have not asked concrete arrangement of the radiator material of heat sink 24 grade, 
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but just to fully have exposed it from the connector housing 26 in this invention. 

[0042] The gestalt of the 3rd operation is shown in drawin g 9 . Here, the both ends of the electronic-circuitry substrate 
14 are connected with the bus bar substrate 13 through the connector 16. That is, two connectors 16 are arranged in the 
condition of carrying out phase opposite, between the electronic-circuitry substrate 14 and the bus bar substrate 13. And 
radiator 31a of FET18 included in each connector 16 is directly exposed to the field (medial surface) which counters 
mutually in each connector 16, and the single heat sink 38 is connected with it at these radiator 31a. namely, this heat 
sink 38 - between the bus bar substrate 13 and the electronic-circuitry substrates 14 — these and abbreviation - it is 
allotted in the parallel condition and intervenes among radiator 31a of both the connectors 16. moreover - the inferior 
surface of tongue of this heat sink 38 - many - fin of several sheets 38a is formed and, thereby, the increment in a heat 
sinking plane product is achieved. 

[0043] According to such a configuration, in addition to the effect acquired with the gestalt of said the 1st and 2nd 
operation, the following effects can be acquired. 

[0044] ** The heat sink 38 of a large area can be arranged by using effectively the space inserted into the bus bar 
substrate 13 and the electronic-circuitry substrate 14, without enlarging the electric junction box 10 whole. Therefore, 
though it is compact structure, the outstanding thermolysis operation can be acquired. 

[0045] ** By the common heat sink 38, the thermolysis from FET18 in two or more connectors 16 can be promoted, 
and components mark can be reduced. 

[0046] ** By the metal heat sink 38, since the inferior surface of tongue of the electronic-circuitry substrate 14 can be 
mostly covered over the whole region, this heat sink 38 can be made to serve a double purpose as shield material, and, 
thereby, can protect the electronic-circuitry substrate 14 from an electromagnetic wave effectively. Furthermore, a 
shielding effect will become thoroughgoing, if a metal plate is arranged also on said upper case 12 and the electronic- 
circuitry substrate 14 is covered with a metal plate also from the upper part. 
[0047] Next, the gestalt of the 4th operation is explained based on drawing 10 - dra win g 12 . 
[0048] With the gestalt of this operation, Peltier device (cooling element) 40 is interposed between radiator 3 la of 
FET18, and a heat sink 24 in the connector 16 shown with the gestalt of said 1st operation. This Peltier device 40 is 
equipped with the terminal of a pair, and in connection with current being passed among these terminals, it is a degree 
corresponding to the magnitude of this current, and it is constituted so that heat transfer may be made to start in the 
direction which goes to a heat sink 24 from above-mentioned radiator 31a compulsorily. 

[0049] On the other hand, the temperature sensor (temperature detection means) 42 as shown in d rawin g 12 is built into 
said FET18. This temperature sensor 42 consists of a thermocouple etc., and it is constituted so that the electrical signal 
equivalent to the exoergic temperature of FET1 8 may be outputted. 

[0050] As shown in drawin g 1 1 , the splicing fitting 50A and SOB for cooling (connection material for cooling) and the 
splicing fitting 52 for detection (connection material for detection) of a pair of a configuration (namely, configuration 
which has the clip section whose electronic-circuitry substrate 14 is pinched) equivalent to this gate splicing fitting 20 
are built into the upper part of a connector 16 in the condition of standing in a line at a level with said gate splicing 
fitting 20. Each terminal of said Peltier device 40 is connected to each splicing fitting 50A and 50B for cooling through 
the wiring in a connector of ****, and the output terminal of the above-mentioned temperature sensor 42 is connected to 
the splicing fitting 52 for detection. And the above-mentioned gate terminal 30, the both-ends child of Peltier device 40, 
and the output terminal of a temperature sensor 42 are connected concurrently to the control circuit included in this 
electronic-circuitry substrate 14 by inserting the periphery section proper place of the electronic-circuitry substrate 14 in 
the clip section of each above-mentioned splicing fitting 20, 50A, 50B, and 52 at coincidence. 
[0051] The control circuit included in the above-mentioned electronic-circuitry substrate 14 is equipped with the 
temperature data analysis section 44 and the current controller 46 as shown in drawin g 12 besides the above-mentioned 
gate signal generating section, and the warning command section 48. 

[0052] The temperature data analysis section 44 is constituted so that the temperature data inputted from a temperature 
sensor 42 is analyzed, the control signal corresponding to the temperature may be outputted to the current controller 46 
when detection temperature is beyond the 1st decision value, and a warning control signal may be outputted at the 
warning command section 48 in beyond the 2nd decision value with a detection temperature higher than the 1st decision 
value of the above. 

[0053] The current controller 46 passes the current corresponding to this control signal among the both-ends children of 
Peltier device 40, when a control signal is inputted from the above-mentioned temperature data analysis section 44. That 
is, this current controller 46 is constituted so that such big current that that temperature is high when the above- 
mentioned detection temperature is more than fixed may be passed among the both-ends children of Peltier device 40. 
Moreover, when a control signal is inputted from the above-mentioned temperature data analysis section 44, the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_jweb_cgi_ejje 



12/22/2003 



Page 6 of 9 

warning command section 48 outputs a command signal to the warning means of**** formed in the electric junction 
box exterior, and it is constituted so that it may be made to warn. 

[0054] If pyrexia of FET 18 becomes remarkable, since according to such a configuration between theboth-ends 
children of Peltier device 40 will energize, Peltier device 40 will operate and the compulsory heat transfer from FET 18 
to a heat sink 40 will be caused, the thermolysis to the open air which leads a heat sink 24 from FET1 8 by this is 
promoted, and the extremes-of-temperature rise of FET 18 is avoided, moreover, since actuation of Peltier device 40 is 
suspended when the temperature of FET 18 is comparatively low, it is based on the supercooling of FET 18 - being also 
inconvenient (for example, generating of dew condensation) - it can protect. 

[0055] In addition, you may make it the temperature set as the object of detection detect not only exoergic temperature 
of the above own [ FET 18 ] but its ambient temperature, and the temperature of the gate splicing fitting 20 in the gestalt 
of this operation. Moreover, the temperature of the elevated-temperature side ( drawing 1 1 drawing 10 and left lateral) 
of Peltier device 40 is detected, and if energization of Peltier device 40 is stopped when this temperature rises too much, 
failure of Peltier device 40 self can also be prevented. 

[0056] Moreover, you may make it make Peltier device 40 intervene, respectively between both the connectors 16 
shown with the gestalt of said 3rd operation, and the both ends of a heat sink 38, as the connector 16 which can 
introduce this Peltier device 40 is not restricted to what was shown in the gestalt of said 1st operation, for example, is 
shown in drawin g 13 as a gestalt of the 5th operation. 

[0057] The gestalt of the 6th operation is shown in drawing 14 (a) and (b). although said each operation gestalt showed 
what used the connector 16 incorporating this for connection within an electric junction box, using FET as a control 
device, while using the connector 16 which incorporated IPS (Intelligent Power Switch) as a control device with the 
gestalt of this operation - this connector 16 — the inside of an electric junction box setting -- coming out - there is 
nothing, direct continuation is carried out to a power supply and a load, and it is made to perform that flow control. 
[0058] Above IPS has the power section 60 and the intelligent section 62. In the power section 60, the switching 
element which consists of FET etc., an internal electrical power source, a thermo-sensitive device, etc. are incorporated. 
The intelligent section 62 consisted of logical circuits etc., and is equipped with the function to judge the existence of 
abnormalities based on detecting signals, such as the above-mentioned thermo-sensitive device, the function to perform 
on-off control of the above-mentioned switching element based on the command inputted from an external control 
circuit, etc. 

[0059] A grounding terminal 63, the input terminal 64 into which the above-mentioned command is inputted, and the 
diagnostic-output terminal 65 for outputting an abnormality diagnostic signal to the above-mentioned control circuit are 
formed in the intelligent section 62, and these terminals are equipped with splicing fitting 68. On the other hand, a 
power supply terminal 67 and an output terminal 66 are formed in the above-mentioned power section 60, a power 
supply terminal 67 is equipped with splicing fitting 77, and the output terminal 66 is equipped with splicing fitting 76. 
And mold shaping of the connector housing 70 is carried out on the outside that these whole should be unified, and the 
connector 16 is constituted. While the above-mentioned input terminal 64 and the diagnostic-output terminal 65 are 
connected to the above-mentioned control circuit through splicing fitting (2nd connection material) 68, respectively A 
power supply terminal 67 is connected to a power supply through splicing fitting (1st connection material) 77, and the 
output terminal 66 is connected to the load through splicing fitting (1st connection material) 76. 
[0060] Even if it uses such a connector 16, energization between power supply-loads can be turned on and off by 
actuation of IPS which is a control device, and actuation of this IPS can be controlled by the control circuit. And 
efficient thermolysis can be performed by making IPS estrange from this control circuit by being able to protect the 
circuit element of a control circuit and exposing the power supply terminal 67 of Above IPS on the external surface of 
the connector housing 70. Furthermore, the thermolysis effect can be heightened by introducing a heat sink and a 
suitable cooling element like the above. 

[0061] Moreover, when Above IPS builds in two or more switching elements (i.e., as shown in drawin g 15 (a) and (b) as 
a gestalt of the 7th operation, also when it has two or more input terminals 64 and output terminals 66), the connector 16 
with which the whole was united like the gestalt of implementation of said 6th operation can be constituted. 
[0062] In addition, you may make it the connector of this invention connect the 1st [ as shown in said drawing 2 , not 
only when carrying out direct continuation to the bus bar substrate 13 and the electronic-circuitry substrate 14, but ] 
connection material to a current circuit through an electric wire, and may make it connect the 2nd connection material to 
a control circuit through an electric wire. For example, you may make it connect to splicing fitting 68 and splicing 
fitting 76 and 77 the cable terminal and connector which were prepared in the terminal of the above-mentioned electric 
wire in the case of the connector 16 shown in drawin g 14 (a) and (b). 

[0063] Thus, since the arrangement location of a connector can be freely set to the structure which connected the 
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connector of this invention to the current circuit and the control circuit through the electric wire, respectively, when 
thermolysis of the electron device inserted especially in the interior of a connector is remarkable, the advantage which 
can prevent the thermal run away of the above-mentioned electron device is acquired by installing only a part for a 
connector area in the location where environmental temperature is low. 

[0064] On the other hand, if the wiring gestalt which carries out direct continuation of the 1st connection material of the 
connector of this invention to the load or power supply terminal, and connects the 2nd connection material of the 
connector of this invention to a current circuit side through an electric wire at a control circuit side is taken It is possible 
to be able to carry out [ shortest ]-izing of the path for which it flows, the path, i.e., the high current, between a current 
circuit and the connector of this invention, to abolish the necessity of arranging the large diameter electric wire for high 
currents on this path, and to reduce cost remarkably, making a current circuit estrange greatly from the above-mentioned 
control circuit comparatively weak with heat. Moreover, the noise which comes out of the above-mentioned high 
current path can be prevented using the minimum cutoff material. 

[0065] Moreover, to a current circuit, the 1st connection material of the connector of this invention is connected to 
reverse through an electric wire, and when it can be made to carry out to the connector for substrates of the circuit board 
in which the control circuit was included etc. direct continuation of the 2nd connection material, the advantage which 
can combine the connector of this invention with the above-mentioned connector for substrates etc. easily is acquired, 
making a control circuit and a current circuit estrange greatly. Moreover, since a high current does not flow the above- 
mentioned circuit board top, the temperature rise of the substrate concerned and generating of a radiation noise can be 
prevented, and the advantage which can prevent malfunction of the control circuit included in this substrate is acquired. 
[0066] Although various methods of manufacturing a connector 16 in this invention are considered, the example is 
shown in drawing 16 (a) - (c). 

[0067] First, as shown in drawing 16 (a), while manufacturing what equipped the power section 60 of IPS with the 
power supply terminal 67 and the output terminal 66, as shown in this drawing (b), mold shaping of the connector 
housing 72 with which the splicing fitting 73 for grounding terminals, the splicing fitting 74 for diagnostic-output 
terminals, and the splicing fitting 75 for input terminals were fixed is carried out, and what was shown by said drawing 
16 (a) is fixed to crevice 72a formed in this connector housing 72. next, it is shown in this drawing (c) ~ as ~ each 
terminal of the power section 60 - each above-mentioned splicing fitting 73, 74, and 75 a wire 78 - minding - 
connecting (that is, it connecting by wirebonding etc.) - a power supply terminal 67 and an output terminal 66 are 
equipped with splicing fitting 77 and 76, respectively. And a connector can be completed by putting a lid for a part for a 
connection with the above-mentioned wire 78 on the connector housing 72 from a top a cover and if needed by resin 
mold etc. at least. 

[0068] This invention can also take the following gestalten as an example besides the gestalt of the above-mentioned 
operation. 

[0069] (1) In the gestalt of said 1st operation etc., it is also possible to interpose between both the substrates 13 and 14 
comrades in the condition of having omitted the connector housing 26 and having made the full exposure of FET18 
carrying out outside. The thermolysis effect can be promoted by connecting the radiator material of heat sink 24 grade 
with the radiator of FET18 also in this case, or making Peltier device 40 intervene between this radiator material and 
FET18. However, like said each operation gestalt, if the above FET 18 is unified as a single connector 16 with each 
splicing fitting 20-22, the advantage which can carry out [ easy ]-izing of the assembly operation of the electric junction 
box 10 whole will be acquired. 

[0070] (2) In addition to this, the control device in this invention can apply IGBT (Insulated Gate Bipolar Transistor), 
BPT (Bipolar Transistor), various regulators, a power module, etc. not only in the above [ FET or IPS ] 18. However, if 
the control device with which a control terminal (the example of drawing gate terminal 30) and an energization terminal 
(the example of drawing the drain terminal 31 and the source terminal 32) project in an opposite side mutually is used as 
shown in said each operation gestalt The advantage which can simplify connection structure is acquired by interposing 
this control device between both the substrates 13 and 14 in the condition that the above-mentioned energization 
terminal turns to the above-mentioned bus bar substrate 13 side (the example of drawing under), and the sense and a 
control terminal turn to the electronic-circuitry substrate 14 side (above). 

[0071] (3) The 1st circuit board in this invention can apply the various circuit boards by which the conductor was built 

into the substrate which consists not only of the above bus bar substrates 13 but of an insulating material. 

[0072] 

[Effect of the Invention] A control device for this invention to control the current which flows a current circuit as 
mentioned above, The 1st connection material for connecting this control device to the above-mentioned current circuit, 
Since it is the connector which incorporated at one the 2nd connection material for connecting the above-mentioned 
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control device to the control circuit which controls actuation of this device in connector housing It is effective in the 
ability to protect other electron devices which constitute the above-mentioned control circuit from thermolysis of a 
control device, controlling the current in a current circuit by connecting this connector to the above-mentioned current 
circuit and a control circuit. 

[0073] And by forming a radiator in the control device of this connector, and exposing this radiator to the exterior of the 
above-mentioned connector housing, the heat which a control device emits can be radiated efficiently and the effect that 
that fault temperature up can be prevented is acquired. 

[0074] Moreover, the thermolysis effect can be made still more remarkable by connecting with the radiator concerned 
the radiator material which has bigger surface area than the radiator of the above-mentioned control device, and 
exposing this radiator material to the exterior of the above-mentioned connector housing. 

[0075] Furthermore, according to the thing between which the cooling element which cools a radiator by carrying out 
heat transfer compulsorily towards radiator material from the above-mentioned radiator between the above-mentioned 
radiator material and a radiator was made to be placed, the effect that the thermolysis from a radiator can be promoted 
positively is acquired. 

[0076] Furthermore, the effect which can control actuation of a cooling element using this control circuit is acquired by 
connecting a cooling element and a control circuit to the above-mentioned connector housing through this connection 
material for cooling according to what included in one the connection material for cooling which connects the above- 
mentioned cooling element to the control circuit of the 2nd circuit board of the above. 

[0077] Moreover, according to that the connection material of the above 1st and the 2nd connection material have 
turned [ that ] to the opposite direction mutually, the activity which connects a control device to the both sides of a 
current circuit and a control circuit is done easy, and the effect which can also simplify wiring structure is acquired. 
[0078] Furthermore, the effect which can be avoided more certainly is acquired [ that energization terminals short- 
circuit and ] by making the separator which consists of an insulating material intervene among the above-mentioned 
energization terminals. 

[0079] Moreover, while this invention is equipped with the 1st circuit board in which the current circuit was included, 
the control device for controlling the current which flows the above-mentioned current circuit, and the 2nd circuit board 
in which the control circuit which controls actuation of this control device was included Since it is the electric junction 
box which arranged the above-mentioned control device in the location between the 1st circuit board of the above, and 
the 2nd circuit board While promoting thermolysis of a control device and being able to secure that good actuation 
compared with structure conventionally by which this control device is mounted on the 2nd circuit board, it is effective 
in the ability to prevent that the heat released out of this control device has a bad influence on the electron device of the 
2nd circuit board etc. Moreover, although a control device is arranged on the location between both substrates, it is not 
necessary to enlarge the whole electric junction box specially, and the above-mentioned effect is acquired with compact 
structure, and-izing also of the connection between a control device and both substrates can be carried out [ easy ]. 
[0080] especially — the 1st circuit board of the above, and the 2nd circuit board - abbreviation as the above- 
mentioned control device, when making it estrange mutually and arranging in the parallel condition If that to which the 
control terminal connected with two or more energization terminals connected to the current circuit of the 1st circuit 
board of the above in the control circuit of the 2nd circuit board of the above projects in the opposite direction mutually 
is used The effect which can simplify connection with the circuit included in each terminal and each substrate of this 
control device is acquired by arranging a control device among both substrates, where it turned that energization 
terminal to the circuit board side of the above 1st and the above-mentioned control terminal is turned to the circuit board 
side of the above 2nd. 

[0081] Moreover, if radiator material with larger surface area than this radiator is connected with the radiator of the 
above-mentioned control device, the effect which can promote the thermolysis from this control device further will be 
acquired. 

[0082] While installing two or more control devices between the 1st circuit board of the above, and the 2nd circuit board 
According to what connected with the radiator of these control device the common radiator material prolonged in the 
2nd circuit board of the above, and abbreviation parallel While being able to introduce the radiator material of a large 
area, without making the whole electric junction box enlarge and being able to promote the part thermolysis operation 
further, using effectively the space inserted into both substrates, the effect which can also reduce components mark is 
acquired. Furthermore, since the above-mentioned radiator material will be in a wrap condition from one side about the 
2nd circuit board of the above, the effect that the control circuit in the 2nd circuit board can be effectively protected 
from an electromagnetic wave is also acquired by making this radiator material serve a double purpose as shield 
material of the 2nd circuit board. 
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[0083] If a cooling element is made to intervene between the above-mentioned radiator material and the radiator of the 
above-mentioned control device and it is made to carry out heat transfer compulsorily towards radiator material from the 
above-mentioned radiator, the thermolysis from a radiator will be promoted further and the effect that the fault 
temperature up of a control device can be prevented still more certainly will be acquired. 

[0084] Furthermore, if the cooling control section which controls actuation of the above-mentioned cooling element 
based on the temperature detected by this temperature detection means includes in the 2nd circuit board of the above 
while having a temperature detection means detect the temperature of the above-mentioned control device, or the 
temperature corresponding to this, the effect which can perform the proper temperature control which balanced the 
actual condition, using this control circuit effectively will be acquired. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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<0fE»*»J» -b*as b , r toMWf*'^ * j: o rmsfc 

[0 0 0 9] Z.<D=**9*\Z&\,*X* ±mft}'i$y*s<'( * 
l-»*ffl«:K . r <DjftfRSB Sri: IE = * ^ ^ ^ ^ > if 

[0 0 10] -tlBfiHW^W-X^JftlRiSBJ: 9 

[001 1 ] ±fs^^Wi±isMiSxV<^^<o^fift^ 



(3) wmw- 10-35375 
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[0 0 12] Sfcfc:* ±|E = «*^^^^^^^, Jbffi 
ft*PJ!H=-S: JbEIB 2 OQIKXIEOfHfli|iIlSirSSR-r«» 

10 [0013] ±.mm 1 ofijjttfflW tl2 co««SB# k 

[0 0 14] ^<DE^ jbfeiimffiT-^)d:coP^^ffiaW4 
[0 0 15] *fc*38Wtt, «SEE«SaSilfi*as*Lfc* 
i-«»J»ll]Kas»*li*Jxfc*2<DiaB^«tSr#^^ 

[00 16] rofl}^S;^*5V^T, ^Wfr^W -xttPSaE 
a5^2CQIlIKStEJi^|l3£$ixTt^Se*#fjg^it-<T 

rtas-??#a 0 b^t>, ^7^^fi x tax 
[0017] m^L % ±&mi<D®f&mmtm2<nim&m 

mk&&¥ftfj:ftmxKi^zMffl£-&xmW-tZ>m&. 
±&*m»y*'<>( * k IT, ±SBJB 1 ^Ie]as«<7>«* 

[00 18] JifB^ff^W^oaiRigBtc C 

& O 

[0019] r^ftfftttW^JBtt^EBtt^F^BBtofti^ 
±ffi*l^SKS«i:»2^lH]KS4Ei:*PiB^«» 



(4) 

5 

tt«£4«fc*, r^ttSRffl«-Sr«2<OI3BS*«^i/- 10 
[0 0 2 0] ilEiWKlWWttilE^ilW*^^ *0>tt!l!l 

[0021] ^ftf>W^(Dfta]WI/* 

[0 0 2 2] ±lE***^<>r^tt. ¥3ftT-p5£«MK 
[0 0 2 3] 

[0024] m 1 t^-rm^sM^is ion * r y— * 

1 1 tTs/^-^ 1 2 i*«iT^5o aT<^-^ 
1 KD«»1 1 aKttft'&ffll 1 bri^/fcSJU 7^ 
— ^—^ 1 2 comrjig 12a 1 2 b £ *L 40 

T*5 9 , pSH^gfl lib, 12 b(^±tO^{:J:oTP) 

4r— * 1 1, 1 2m±<omifcm&f)mn£foz>&o\^t£ 

[0 0 2 5] ±Ed7^1 l±Jlfi/^/<-ifil 
-Ifil 3^M^iA^ixTt^^<^/^~(Hlg& (rnssia 
5i:4ot^5, 50 
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[0026] dt^i 1 commn^te, ±k»<*»< 

-SSI 3ct9t$e>^±*iw^Uii-s«S!c<^3tttl 1 
c rfStfclSSft, -ftb<£>3fctii 1 d:J:oTi^[H]?SS 

14(1 ±E/^<-li«i3ilWfif4««^ rco 

So rcomT-InlSgS^i 4 (cil #foi^f^^l 

T\ i^FETl 8l:y- h«#«rA*r«W«S18 

[0027] ^u, ^con+m&mmi 4 t±.m/<* 

*>»«Mttf ) 2 0^. Ki/>f (fg 1 omtftU 

m 2 it, y-x&m&M m2<D&mm) 22 

k* &S&4R2 4 mt^^-^K^l: 

[0 0 2 8] ^^^^A^/y^^Gil m^-lH]SgS« 
1 4<0H»«B£3Fm-JEt^ -t^±4B«tt«^-EIBS*« 
1 4ffl4^JBftbXt^ 0 fit, roJgffigB^, ±IE 
«^HI8SaE«l 4<^«»SR}5S«^^b^bii*BriB/jr- 
flStfKo^ y y^SB2 6 a «$^IT1^ 0 

[0029] FET18I1 0 7 (a) ~ ( c ) iZTjk-t 
«fc FET*ffT*5M^77 P 2 8^ h 

SS^ (fHWB^F) 3 0 t , KK (liffi^) 3 

it. y— jxb^f- (ii««s^-) 3 2Ms»j|gi!^A?^ 
v^3 4-e*/<— Six^tco-efct) , -=e— /u KjSflNjsi:: 

[0030] o&t/y— ^48^3 2 

fl ±15^*^3/^2 8^*5V^TPIC{BS^(Wffi (H)7 
(b) THUMBS) twgE-^$4xT*5 9. -ix<!:S*HJW0) 

S««iBfcR]*©iif«**^S«M»«3 1 a tSlxx^ 

«9. ^co»#ftffl3 i a&±n^w^y3 4<D&m\zm 

[0 0 3 1 ] Z(DF ET 1 8 (D^mtVX, _h 

iS3o^3O-3 205t>, y-hfflf 3 0WS 
±E^i»fr^y^2 8^^±^iC®c>\ ^^v>^^3 4 

[0 0 3 2] y- h«aM2 0(1 ^^1601 

bmm&Mt2 2<D±nnmjjizmtei>. t<o^n^ 



(5) 
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(i-*fc*>«^-iHigss«i 4*s«*^e>Mua*pr 

LT, rco^ y 0 a^lffligSSl 4 

■«J*-t"a»#tt5^1 4 a ^±|fi^ y 2/7^15 2 0 a tgtt 
b, ±E*J»ig»35sy— MK*fe&ft2 OSr^LTF ET 

1 hST-3 o ^m^&oi^mmzftz <t ? jc^o 

K W y««4A2 1 ©±«»(;±|EF E T 1 8 © 
•2 0±«B8«;:y— **^3 2^Tffig[5^HbiA^^T^ 

So 

[0 0 3 4] 2 2H±^BB^tt. if6« 

M2 1, 2 2^{/t/Nl/-^ 3 6^W^-;u« 

toaotp)8iM2L 2 2H±<Dte»tfs»«i*n 

t^5c ^tt, 2 2<75Tffl8SB^_bSa 

gjgl 3{^*5*tSig^ft^^l 3 a 35ST*^fo 

*21, 2 2Sr^LTJi|BKuW^iHiF-3 lXtfy — * 
iS^-3 2»cflSiJJj:«tt*ixS <fc 5lcftotv^ Q -f-fcfe 
Bfttfifc: F E T 1 8 )5SjB*ii*^fi «t 5 K 

[0 0 3 5] J&Hfc;|fi2 4 IS, T/U^^^A^<7)^mtt^ 
«*tfc*t»^J«JB $ iX, = * ^ * ^ * > ^ 2 6 £ B&IHJ 

wOSc#R«2 4cO*S^^^^^^n^v>^^2 6co*MFJ| 
ffi (S^lHlggS^ 1 4 £S*t1FJJcof|iJffi ; EI 2 "Cttq&fljJ 

ffi) Ufcttlft"t?, :^MS2 4t)^^^/N^ 

S^Vi/2 6fc«*»*fr-O^S„ rcOScift^2 4<OS!ffi 
fctt, *¥l^^^^2 4 a *s»/ft£jvc*5 
9, rn^±9»J»«2 4 0»SRffi«^i« J ?»S^-r^" 

So 

[0 0 3 6] COJ&IKUE2 4<OrtflOB5t-ttDaffl2 4 

r«24bi:FET18(D/N^^y^3 
4co-fRiI£f5 (ft^^fiKM >S^3 1 a <*>Sfcf?ftgB 3 

9. FET1 8WftJB93 1 a t»»S2 4 
[0 0 3 7] I^fSggai O^fflSrttW-T 

So 

[0 0 3 8] /<J*/<— SJg 1 3 ^a^iA^^7t^<^^<— 



V-^lgM2 2^FET1 8 coy — ^ffi^*3 2-*^ 
#{$:^ ^2 8-»KW vfflT- 3 1-KK 
2 1 1 3 a COMI^^X, — 0gS^e> £ 

tL^5 0 — _bfS F E T 1 8 coy— Kffi^-3 OKfcfc. « 

^2 O^UT^- hm-^^A^/^tL, Ccoy— Mt 
^:i:ot±EFET i 8 y— ^Iffl 

10 [0 0 3 9] rcOJ:9^, FET1 8lw|iA7/<-0K 
&^*T/SSjffifcl^#<DaSE^atixS^:^, FET18C 
Wfi:5. F E T 1 8 tftiKDM* 

y*'<4*t t t>K*^IIIlM&Kl 4±K3&3S£*LTl*fc 
f^iI(7)FET 1 8^ttfft««lc«:ifttLfc4: L 
"Cfc+^3ittSft^tt»e>ix^< < , ^coFET 
1 8co^i-^^^ffe(7)m^VM^(^^oTr^^co 

^ B1-H7 ^^i^^Kicffi 1 0 F E T 1 8 

20 *tfc*H8-eW*tt l 3, 1 4ia±<oPflcoffitt^E$jx-C 
*3 0, FET 1 8<OKftftS83 1 a tgEtti--5«C»i«2 4 

7htf>, rcDFET 1 8C0»«l^*SiK< , -^cofe 
/cii/ii^lrS^lfi 1 4±co#m^^>M^^^^ 

3, 1 4tt^5V^^KMbfcttJBT-|E«S4xSt>o^ 
fc£co-C\ ^tt?>(OPfl^FET 1 8S:BSKi"SO^«« 

[0040] 2 (Dmrn^mmzm s ic^-r 0 sufe^ 1 

30 cO^^cO^fiiT'fi. ^^^^1 6(7)WJS(:FET1 8 
<Ojfc*SR3 1 a Srr^*t % ^^^3 1 a t^igife L^Sfe 

#ftffi2 4 S:±ia^fflOffi^»Ui$^m^^, rco^2co 
%M<nmWix\±, ±.mi&mMs 1 aSr^^^^i 6 co^ 

WffiKfpHt, rcoJ$:i?i^3 1 a i-ii^Ufc^^2 4 $r 
_b I B AH ffi i n ft 1 1 T V ^ 0 
[0 04 1 ] ^co<t **M^*3l^T»fRiS2 4^ 

^2 6^e>+^Brfflb"C^ix«J:t^ 

[0042] i3 <Dmm<omm%m 9 i^^i- 0 - - ~c 
SSI 3i:aesjiti^ 0 i-**?^, m-T-iai 

SgS^i 4 h mmi 3 ^«:2oco=i^^^ 

1 6*mMfa-fz>®;mx&.n£tix\<^ 0 tit, #=2 

1 6lZldl^XK\,^ztt\i>)-tZ>m (rtfflilffi) ir. * 
ix^tbco^^^ ^ 1 6ir|&*i&S*LTlf*5F E T 1 8 co 
Kc^S5 3 1 a/^IglttSLTJB^ w4xb^fR\gB3 1 a 
fC^-co^«3 8^ig$nt^5. -T*fo*>, C co 
MS3 8I1 *Bl 3 t«-?iggSa«l 4 i: 
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[0 0 4 3] c:oj:5**j*^J:ttif, tffiE«i&tf» 

[0 0 4 4] CD 1 3 tm : r®&&fa 1 4 

SHB 1 0 r^/j:< *BJ«^»!!MR 3 8 

[0 0 4 5] © *ii(7>^f|R«3 8(aot»cr)n^ 
1 6HJ5H-4FET 1 8^&Oft|RS:ffiiiT#, gf$ 

[0 04 6]® ^JRM^»f!ft«3 8{ri9, m^F-lsIK 
— *1 2Kt>^JR«&iaUT«^0&£«l 4£_h;frri> 

[0047] »c^, m4<Dmi&<DMm%mi o-mi 2 
[0048] z.<Dmm<DftmxiL mmmi(ommcom 

flgT^L/c^-^^^ 1 6lZ^^X, FET18C0^^j3 
3 1 a i:i&£Mg2 4 tOBl:^ufiS|f^ (iftfiJjti^) 

[0 0 4 9] — ^\ mJlEF E T 1 8 {rfi % El i 2 Iz^k-f 
V^o rco?USir>1h4 2tt, f»«St*^e>*9, FE 

t i 8 ^sft^ft^taa-r^s^m-g-sra^-rs £ 9 iz 

[0 0 5 0] El 1 1 =3^^^ 1 6C0±^5 

fete. 8ME4^- htttt&A2 0t*¥tJfc-S«i^, r 

flJStt&ft <ft»JB««Sl5*f) 5 OA, 5 
JBS&gMLSr (J£fflffl^g«t) 5 2 7WB*a*jh/0* 
60 #^iP^S^A5 0A, SOBlctt, 
^ ^F^Ifi^^^bTmjffi^yU^^^T-4 O^ffi-^lg 
^£ix, &ttWflgEjK&=Sr5 2^fi±IEra«*feV-^4 269 

0, 5 OA, 5 OB, 5 2CO^ }J ^y^UizMT^mm 
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If 4 2<^m*i!B^SEI«F««sn5 J: 9l:4oti^ 0 
[0 0 5 1 ] ifem^t-lHligS® 1 4 Kffl*i&*;h,fcfeiflp 

[0 0 5 2] rafty"— ^«?«fSFB4 4 fi, rUftirvf-4 2 
fifty*— ^2rfi?Wi-5t>or)-efc!9 , ^ffi 

»«-9-Sr««liEW««B4 6*cffiAU »ffifift#E±lB* 1 

35 4 8 ^*#*J»«*S:UJ*-r« J: 5 

[0 0 5 3] SfflEWfflSSB 4 6 ii, JifEffift^— ^ fl¥#rSB 

4 4 ^b$j*i^A^$ti^^i: , zcommm^iz 

£ G S^g<£g(S4 81*. ±IEffiftx — *j»#rSB4 

4 ^ e, sum a $ tL/r.^ , mmmm^n \z 

[0 0 5 4] FET18^ 
Sjh,T^U^*^4 0j&Sf£»U FET18^f)M 

«4 0^^»«yWft»»»*s5l#iBc$ix«o-c, rtt 
l:J:!5FET18^ b^SRS 2 4 Srffl Ctco^M^ coi* 
Jfc^ffiSlSix, FET 1 8oa*ott*±#}iS[gjKSix 
>5o ^/c, FET18(D^itg»^i:(j:, 
/u^-^^^-4 OCD^t&^s^±$4x-5^"C, F E T 1 8 co 
j&ftmz&ttUG (Mill3Blt©J84) feBSC^Jk* 

[0055] ft*3, rcoHifeco^Si^^^r, ^tBco^t 
*fc<e*ififffi, -bfEFET 1 8 &%<D$£m\&&.\z$&tb 

fuiffi (in i o&xim 1 1 r^tefiij®) <Di&m&tkm v. 

[0 0 5 6] ^fc, :^;Ufx^4 0^AT'#§ 

^^^^ i 6fiflftia^i<7>nifte(^^ji(^Lfct^trRB 
oiz % mmm 3 comi&(Dmmx^ Steffi ? 1 et 

n^M3 8<Dffiffit<DffllZ^ft,?ft^jU^=.m+4 0 & 
[0 0 5 7] l6C0Hffic0^1Sr@14 (a) ( b ) IZ 

T-co^.^ ^ ^ 7t b <D ^ 77. L 7c ZcomMcOMmx 



11 

Bir^ IT I P S (Intelligent Power Sw 
itch) £ffl^iAA,f~ 1 6 SrJfll^S <h 4: t>i-, £ 

[0 0 5 8] ±|fi I PSfi, /n°!7— §|56 0 d: , >i l/"r ]) 
is^ls bU6 2 ^tUl^ 0 /<!7— $156 OF^te. 
F E Tf ^f)^§^-f y^*^g|iiJ|, JSi&SSf 

hA£> ZftZ^lzm^^X ±m*4 y s f- y y?%=f-(to'* 

[0 0 5 9] ^yfU v>^> h£|5 6 2llt4, T — ^fflH 1 
63t, ±lS^^A^$tt«5A^iS^6 4 _kf£frj 

t itiJj^ est bti. ifiST- 6 7 KiftftftA 

9 Oj&s-=e— A- Kl£JK£;h/C=*** 1 6 

«^ixtfc^ ±ISA*Sh^-6 4Xt^Wffl*iH* 
6 5 &*tl?tV#m&*t m 2 cD®^g[5>fr) 
T±lBW»E]BS^»iBtSix-5i: i t>(c, IfiST- 6 7^ 

att^A m i waa*»*t) 7 7 vxmmtzmmz 

[0060] 5*=*^* 1 6£r/B^Tt>, 

^r^^y U 7^0, rco I P S<DfEfb£ftjfft@Sg^ J; 

*fc. JbfB I PS<DMi(ffSffir6 7£ 

affi^sftfta^sr^A-r^wtirio, 

£iStf>3:i tfrx$h 0 

[0 0 6 1 ] Sfc, ±12 I P StfMKR©;*^ y*fstf% 
HI 5 (a) (b) ^^-TJ: 5l-«^A^aS^6 

[0 0 6 2] fczte, &$&W<0^*2 mfffiig 2 KItt* 

xmffiisi&iztgm-tzx 5i-uxt> jii^u m 2 comm. 
mt&m&zjr {.xmmmmzmm-tz & o \z u-c t> «t 

t\> 08;tkf!Ill4 (a) (b) lr*Lfc = -*^^ 1 6<7> 50 
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*S\ «EM^A6 «*E£;R7 6, 7 7(d±ffim^ 

[0 0 6 3] C^j; 9 {z N **M^=»-*^*S:«SEI1]K 

[0 0 6 4] IHI^I, «*HIK«^*5t^TWt*<Z>A 
[0 0 6 5] «8EHHS^»UTtt**W<^=i 

^ ^ ^ 1 cog^ lt^ t , mmim 
[o 066] *«hi^v^3^^^ 1 6%mm-tz>jj 

W^rgI16 (a) - 

( c ) {r^-r, 

[0 0 6 7] ^-T, IU1 6 ( a ) IZ&rtX o [Z s I P S 
<Ds<V—M6 0Cl«Si=-6 7&U«ai*iH^6 6^^ 
b/ct>coSr«itt-a— ft] HI (b) lz^-rXo\z s T 
-^M«tM7 3, ttSrttlANi^ttRftA 7 
4. Xt;A^lfi[^7 5^B^Shfc34^^ 

'^w^>f7 2tzm$>vfzm%$7 2 a iZfftmm 1 e 

(a) Ltih(0&\M7£'t ; b 0 (klZ^ ffim (c) 

3, 74, 7 5C!7^t7 8HMTigt6 (f/^ 
+ 6 7^MM^ 6 6[:^ilfilMM7 7, 7 6 

^iS»-T5 0 ^Lt, it±E!7-< + 78l:J:5 



(8) 
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[0068] *mw&. ±m<Dnm<DBm<D&fi\ mt 
[oo6 9] (i) mzmi<omi&<Ditmm\zis\,^x. ^ 
^•aj**fctt«-ew**i 3, i 4m±oMK:4htM- 

t t>^rt6-e*>4o - FET180fti« 
<t F E T 1 8 fc<OBfl»-^^3i* I ?-4 0 £^fe$-£/c«9 

0-22^ fc^— <Q=i*** 1 6 t IT 

[0 0 7 0] (2) ♦agW^te^SMlW^^^tt-hiaF 
ET18^I PSHH&f, ^COte, I GBT (Insula 
ted Gate Bipolar Transistor) , BPT (Bipolar Tra 
nsistor) , #fU^l/^, 17— — yl^#S 

fc, (HttWT- (EH«-cr±y— hffiT-3 0) ^mnht- 
(IMtil K K ySi 1 3 1 107-7g T 3 2 ) t& 

Kffl^B^aS-hlE^;*^— Sffil 3 fjJ (BICT"trttTffl!l) 
Srf&Jt, ^o, SJ#*^as«^|elgS*« 1 4« (_bffl(l) 
^r^<^^wCO*J»T : vw^^rSiS« l 3, l 

[0 0 7 1 ] (3) *«Wfci3*t5fB l ^0gSSS«JbfB 
[ 0 0 7 2] 

^^*±E«SIEIh1K^SI«-*-S*:*<?5* 1 ottttSBft 

mmia&te&m-t % itgxott 2 aggKAH t £ ^ * ^ * 
- o 3 * ? # &±mm$t\mm t t izmm-tz r. 

[0 0 7 3] tit, C(D^^^^coSJt^-rV^^(-^ 
[0 0 7 4] ±fe*J»^<>f ^^KfRgBJ; 9 t>* 
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[0 0 7 5] ±8E»S»SB«-i:»|iagBtOW^± 
E^ffMS/^&f^ 

[0 0 7 6] SbK, iE^^'^v^l^ ±12 
[0 0 7 7] Sfc, ±IBiei^JK»*tfc»2^»«tSR 

[0078] s e,^, ±iaafw^ra±^iB^ift«*m 
m±&m& £ti%<D&£<9 mmiz mmx% & s**as» ?> 

20 *l£ 0 

[0 0 7 9] «8ElaIK35S|a*ii*4xfc* 
1 <DlH]SgS1£^. ±IB««IEHSSraEn-5«aitSrft!l«li--5 

JifS^lcO0SgXSc?rm2O[H3SgS^^(Dr B l 

<D-e, r^ffl»^M^^*2^iiiK**EJi(ci6»$n 

[0 0 8 0] »|:, JiffiMl^[H3Sg^«<tm2cOlH]Sg£ 

±EWj»x^^r * t br, _bE^ i .coiai?ss*Eom»ftii] 

40 #J»IilK^«tt$n-5#J»iB^ t VzRtttDjjfiWi 
^ r^l »t , ±E«W*P Sr JiE* 2 <DtB\&&mM 

[0 0 8 1 ] Sfc, iESBW^M^^ttlftSBK. C <D 

50 [0 0 8 2] ±E»l^E]gSS«t«2<0[5]teS*Ei:<0 
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a**#f)h5. ±BJ«RSlW3*s±IBJS2^EI 
*2<^llllSXIE<Oi/— Kttfc Ltifflt^l irlc J: 

9 » *2^sK*«^fc*ta»j»iiiKSr«a»^&*a io 
[0083] ±mj&mm*t±mmmT'<^ *<&i&mn 

[0 l ] *38W*>» i o»k^Ci:«it«t«ft«llS 

[0 4] E13<DA-Ai|*»fffiElT**)So 30 
[H5] iifE^^^^cO^^^^yN^^V^rtf^M^iZi 

[06] ±fS^^^^^^^^^^N^v>V^rtt^|a^iA 
[0 7] (a) »±iS=»*^^^ffi^ji44x-5FETO 

WffiEa, (b) tzmFETvwmm. u) ^fet 

t^jE®0i?&5o 
[0 8] «P^l2(D|fi^lf^1t^iMgI| 

[09] ^m(oms<omrn<omm\^^f^mn l mmm 40 

[010] **W<o»4 0|ll6i^JBffifz*fts«««« 
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[01 1 ] 01 0<7)3^^^(7)^IglT-fcSo 
[012] mTl2^4<0||J£o^ffi{r^oV^Tm^FlElieS*ffi 

[013] **w^»5oiij6o»«eir*5*t«««ta!a 

[014] (a) tt*55W^^6 0HJfe(OJgffi^*5ltS 

=3^^^<7)¥ffiEi. (b) Ytm^*? *<D&mmxib 
[015] (a) tttmwcom 7 comi&<Dmmiz&ii % 

$<D¥-mm. (b) ^(^3^^^<^j£®ElT-fo 

So 

[016] (a) ~ (c) \tt3£W<Oz**?9<Dmk'JL 
[0 17] tt*^«»«j^^rt8B*ieo--0yS:*-t-^ 

#!0-<?£>3 o 
1 0 t^ggi 

13 (ffl^BRXfi) 
1 4 mT-lH|gSS« (*2^)Ie]BS*«) 

1 6 

18 F ET (fflW^M**) 

2 0 hssK&A m 2 

21 kw ^mm&Mr m 1 ^««SB*t> 

2 2 y (Sg 1 <7?»ttgB*f) 

24, 38 mm mmm) 

2 6, 7 0, 7 2 

28 *»#f (FET*#) 

3 0 hiSKF (fM»«m 

3 1 \fu>f>m^ (Ilffif) 

3 2 y— (ii«*^> 

3 6 ^ 

4 0 V&Mm^F-) 

42 iaar-fe^ (ia««ittj^s) 

5 oa, sob ft&mfflfc&M? c&i$mmmm*) 

6 0 y ^ WJ»f>M * 

6 8 2 ^flBRAW-) 

7 6, 77 mm&Mr m 1 ^amntf ) 
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